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Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pick-up device, which solves the problem of rise 
in the reverse bias voltage to discharge the electric charge stored in the photoelectric converter and which 
controls blooming between the adjacent photoelectric converters. SOLUTION: This solid-state image pick-up 
device is provided an n-type semiconductor substrate 24, a p-type well 27 placed in the middle part of the depth 
from the surface of 24, photodiodes which are arranged in the form of a matrix on the upper part of the n-type 
semiconductor substrate 24 and which generates stored charge corresponded to the incident light, and an 
element isolation region 23 formed between photodiodes 22. In the element isolation region 23, the first p-type 
element isolation impurity diffusion layer 30 is mounted, and the second p-type element isolation impurity 
diffusion layer 31 is mounted immediately below it with a clearance. COPYRIGHT: (C)2001,JPO 

JAPIO 

© 2005 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 7029704 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=13600844 6/15/2005 



BEST AVAILABLE COPY 



(19) 0#ffl#i*JT(JP) (12)^|gff$=^P^$g (A) (ll)»ITtfJ«^BI#* 



2001-257338 

(P 2001-257338 A) 
(43)^BB0 Jpfigl3^F9^ 21 0 (2001.9.21) 



(51) Int. CI. 7 ISB'JfB^- FI T-"-K(##) 

H0 1L 27/148 H0 4N 5/335 U 4M118 

H 0 4 N 5/335 H 0 1 L 27/14 B 5C024 



#£f&# *!S# fS*^»^C6 OL (4 7M) 



(21) ttHSE#-§- 4#gl2000-65093 (P2000-65093) 


(71) WHS A 


000158150 








(22) aiilS 0 3Zj&12*£3j3 9 0 (2000. 3. 9) 








(7i>a«A 


000003078 






«c5fc£tfcJlE£ 






3K35t»«E«*-T 1 1#1# 




(72)|gBJ# 


















(74) ftIA 


100081732 






#a± a$ A* W2«) 








(54) mm<o£ffl mftm&m^- 



(57) [fijKl] 

u 4 # e, * m^&gc ic *si $ ntz mm & *m&&m^& 

#g«2 4W±^|c^ h y ^x#tcgE?«£;ft,Al-bt{a& 

V* h?4*- K2 2|B]fc®riS3ftfc*^#ff««2 3 

fc, p ®©ff 1 <OSU ; f-»*'FW*tt»» 3 0 i , ^r©* 
Tfc«l«! LT p 2 ©^^-^fi^^tt** 3 1 ^ 



21 



\ 



23 



22 



1 35.2T29 / 3S 




2 2 -7* h^-f#-p 2 3 
2 4-nS*i§tt«ttt 2 7. 
2 8-nSW»EKa 3 0' 



3 1 -pS©*2<D5R^ia^W«ttt«B 



1 

mm t mmm 2 ©tkss 3 (D?tmvo&m 

[f»**3] * 3 

t *>tmk-r sat 2 i5ttw@^a^^ 0 

[»*B5] !3(D«iStIi^ S2®^« 

its i: ib 1 ^mmmm t <Dm^m<om £ ^ftggntw 
fiSiciatt tntv^ r t »i -r sit 1 ie*w 

4 1 fE«<DB#$t&3Sf^o 
[0001] 

[*W»It5a»»lf] #SS9itt* M-tfiKSa— 
[0 0 0 2] 

[&3l?©&fif] «*ft«S:BI8 755iai 3Sr#fi8LTtft 
0 8f4I^lStf>»rE0T-35!J, El 9 «0 8 \zj£tf 

5 a' -a' «jw«fc»o*:#5F«»ia:*ji©a?s*isi 

O^M«S^it-fct), 01 OJ40 8U1*5»t5B' 

-b' «JWfi»»-»ofc«-TiWL«»«>ai**fli(o^«*» 

S^fflt-fc^ Hi llll8l;lol^A' -A' £JBr 
mRVB' — B' «J»r«lc»ofc#^tt»SttMioaiS 
*ft<D«{i:/n:7 T ^,ix£ ; fc^0T-fc'5, 012fi^5l5 

[000 3] 0 8 751113^^, lttAltUfcJt 

2 #*^#«««3 SrWKiiaJtT, WAfi-^ h y fx®; 

a|ftStE4 0^t^^pM?^5£19:{7, £ ibKn 
4 WJbSBK n S^M^ffifgcJl 6 <k , r CD n 



(2) #M 2001-257338 

2 

6 w±ffi±tc p mp^wMmm 7 
^m^umrn 7 <D^#$c^i^ p n«£- 

[000 4] 't Lt> p M^FM^ltt^Ji 7 liG N D U"< 
/UK*ixTllt«aEO»^j6S«UtPjSix5. SfeniW 

10 ot7*h^*-K2 ©sa^a^iis^ zmmmM # 

[0 0 0 5] 3 iit57th 

K2re<OnM¥ i MSE^SiE4(D*®8^P> pi!) 

1 5 * r- (- ttn h fc v n^^siv ^gpt-. 3? 
[0006] 7*h?'(*-y2tm z f-9rm.m 
mrnmmi 1, 1 2^17^^*5(9, 

S 1 0±|C7^ hyj*— K2SP5)-}cA#t3tSr^t)iitf 

[0007] hf4*-h°2 km+ftmmm 

^S.tjm<47°n7r-r/K4, 09, 010, 0 1 1 \C 
fcffl^ttA' -A' »ii:fincot% ««5>*ttC 
30 <9, *fc^5>fS^3^J*$ixfcS|5^l4B' -B' 

[00 08] 7* h^^— K2^JF^^ixfc 

9(-*3[tS^{RJrot°— ^§C5>7 a*s p I^fttftl7 
6tC, *{»J<Dt°-^gl5^5 aj)5 P a9x;W5I^Lfc 

40 1 0 (C*3f7 SfefilJO f - ^ gB^ 9 b 1 CO^^Bt^ 

{-*fJS L/C t <7) t ^ o TV ^. 

[0 0 0 9] 7* hV-f^r~ K 2 OJgj&ffi&iCtt 

lt5tft7 , D77'f^D.' ©H> ^S8A^oai$ 
Xi' t-A-7n-KWV|:Sfc5pl!7i 

tl,5j9^T^m£E^±oT^$ttTV>5o pS7x 
/U5f4, roi5fttttPi' SrttSrii^, rco 



3 

[0010] roriHtttPi' iftotv^SS 

[0011] -75, lT?-&iBffitt3 0$ 1 <D*^«?P 
[0 0 12] z\<Olt#>. ?B^LfcJBl<0*-?»*T*E* 

tt»S9»^M^«^* s ^v>#-^^ia, mi n-^-r«t 

-B' »il:fi5HJ7 , D7r^^D b ' co 
A' Mtfi51(4yn7r-f^D.' tf>3=£ 

[0013] x 2 ' r-w®fip 2 ' as, #?£X i' 

zm't'fT lt/D7r-f^D 0 ' CD$S 
£X X ' T'WSffiPx' Sr. it/P77'f/l'D b ' <7? 

*6>*V. Lri»U rroi 5U:LTF«aJB£>lE|j8£-|gofc 
4§#t-(4. 7* h ¥4 K 2 ©S^SttffiSri^ft 
<fcoTL*5£v*5*rfcfcraH«r££Sri:i:fca. 
[0 0 14] ±E«>J:5*raiHS:lH]jBi-5fcft»-«:, IB 

i ©sn^^m^ttttitfRji 9 <D^n^>m^m< t 
®<oi&mftmK laiocoB' -b' wvmiz&?m& 

Mc b ' ^J^^-fr-C^-f-SIi 2 0iSMC b ' <o 

*5, Hi 3<pco:7* \>?4it— YT&ft&fttomfcfo? 
T-f/WD.' f4, 01 1©A' -A' §]»T^iCftofc-7 

tz. mi 2 0MMC' iztert Z>&W<D 

9b' ig^^iiffl«<om i <om*&m*m®iftWtm 

[0 0 15] r«±5tt5:tt-, tfi7"D7 7-f^ 
if7"n77-f;l'D.' roS^Xi' ©IfiPx' «t!9 



(3) 2001-257338 

4 

Pi' «fc 0 taiV^*ffiJ4» iltt7'B7 7'f^D b ' <DH 

issffi*BA»e>cDai$x r' s-eroratcfimn/iv^ - 

[0 0 16] L^L^*5bJiiEO^*SWir*5V>T«, 
SB i 9 co7p*E«)ift«^« < fc5 

10 nM^^S«4lwPpJn-f-^jS»^r^®EfC*l- 

P S7i^5(oifip / &m< 

S*5)t»e>»CttnSi|t!»«ca«4l=ilSV^<-<r^«JE 

4 scit # m-tn^-isT ymmm u 

[0017] roj;5t> ra*<Oft«-T?f±*^$Mt«« 
?>\Z.£.Z>WfctZ>7* K 2 

57* b^-f K2Hl»iIAL7"^-^m 

t^i, 7* h trj k 2 <om^wmm^m^£ < 
»^sb i 9 

LtzWrfria-i. 7*hV'(*—h'2izW&Ztiiz£LX<D 
ttW«rnffli|«»fls«R4K*|#Uii-fc«>K, Kv^<-T 
30 T*®JE£SJinLft< Tf4fc£>&< #0, ff->ty^ 

[0 0 18] 
[0 0 19] 

Km&&&x&±vizj&mmffi**<nft-t$^mm-rzm 
ico^m®i£mmt$:mx.Tzm»niMLm^z)3^x, m 
ttmmm* . jb 2 ro^^«:*s * m 2 ©?p#b*i£ir 

gOTtcm 3 <»*1&®fflm*ffi7LX^Z> r t ^^mi: 
50 OilT«*S:HtfJ:5t-R»te>ixri/^ri:S:«F»i:-r 



5 

mtmi <vTi&®fcmm t wb&* r^m £ ^r^sggto^ 

[0 0 2 0] 

9, 111 2 dig 1 tC*3lt5A-A§]»f^^»ofc#>F^ 
tfe«ii(0^$*f6]c75^M#i^^llT-fci9, 0 3f40 

1 KfcttS B - B§]»Ti^(Cftofc#^^te:ifeJlW^^ 

%fa(D7fmv>)Mmftifimx-ib'Q , H4fiiai^*5it^A 
m&j3fa<omtLz?v7T-4/\'%:?F-$-mx'ib'o, 0 5t4^ 

|5:g»ffMiSeSrl5i0^i-Sfc46tc^-t-»ffilllT*fo9, 13 

figicjstt Sfgiroilf^Bi^M^feifcJl&tfl? 2 ©if 
^•g|^i|JE^te«gO^^-V^-t-^®llT-feS„ 
[0 0 2 1 ] 0 1 75S0 7i£*5V^T, 2 1 itAl* Lfc:*; 

2 2tfm : mMm®2 3 ^nmciatt-t, hy? 

(2&5E«) ^ffi?iJ^nr^5@f*:#^^T\ n 

i?J?(D P at7^/W2 7 2rg£tt, J?,i:nlfiMI2 
4cD±Sl5(Cn^M^a:tfe@2 8 r CD n S ^RS^fe 
tWl 2 8 CDJLffiJb^ p WTH&'mteWcm 2 9 frttl^tl-? 

hv^^m^mL. nm^fm^mm2 8 b pm^m 

®)W:Mm2 9©fl6*fflJ^PN«'&-S:?g*urj!c5 7* 

[0 0 2 2] *^$HB««2 3KU4, Bgt5 7 

* h^-f3j— K2 2ra1©nSfl#«g2 4(D±mc, 
p S^gl 1 OXT-^lB^ffift&IRJI 3 0 tmtf ?>tLTV^ 
5. Lt, £©pS<B#i©*^$Hft*i|ifi4*lfl*JB3 
0 CD*±iSS<4fit4g«3?ffi 2 6^bpI'?x/W2 7S 
-CtC^e>fcV\ 7t h^t- K2 2©t^fV->-V 

ft, H6lc*i-Bf^^ — ^Srft-TJ: o\zm&L£tiX\,^ 
[0 0 2 3] S&lC*^«««2 3ttt, nl^* 



(4) 2001-257338 

6 

s^2 4t*9<E> P si'7ivi"-2 7 tm i <o$s*#m*m.vom 

ti3 0i o|«ofW»», ^JxitfltS- 1 / 2 cDft:BGOj?is 
£ x 2 „ i-**»g#W3 p gjofg 2 <nmi L ttM^1&%> 

tetfes 3U\ P m«># i com+frm^ wmamm 3 0 

[0 0 2 4]/^ p M<o^ 2 09R-^^HB7M4MK1RII 
3 1 fcg&ttS nI^If|:IS2 4 f*|GD$l £#ft<Dft:fi 

p soss 2 (om^m^m^mm 3 1 o^««o 
10 jHrFffittfttMi 3 0 <om^ibht£ty\ 

[0 0 2 5] ^-Lt, pI««ll2 9liGNDl/'</l' 

8Sfc»K2 4Kii, ®ag{c^$ixsr itpi7i^ 
2 7SrSte*ii-SiS»^WT^*sPn*D$ix, iS*J?iAW3t 

^ifia-3t7t h^>r*— K2 2©fsti^ix5 

20 [0 0 2 6] 7>j-h^t-K2 2i:i^« 

i!3 2Sr^(w^"r5J: 5KLT3SH^gftffi*£2 3©± 
*-fceai®ffiiH«l 3 3 , 3 AfrWLrtbfoXioK) . 
?>l:teli3 2 ±1^7^- h*V;a— K2 2§i5^(cAW3t 

[0 0 2 7] £fc, rcoi 5(-*fi£Lfct.WT-(4, 7* 

h^t-K2 2i 2 3 xo&yfmmmtt 

30 X-OK4, 0 2, 03, 0410^30^40X1^ 

\^feoh<DX\ SSMliC, ttttT'n 77^^140 
.©ttSf^LTfeO, 2 3^fig 

Snt»»IJB-BSOR«l:fiHot. 28*5^14 C 
b , tli7o 7 7 •f/HiD b ©^ftif* Lt 
[0 0 2 8] -tbT, 7th^t-K2 2^M$tl 

2 {C *J it S&ifflO fc°- ^ 35^ 29a#p S^F^feifcS 

2 9C, itbiCp^i-?) t°-^gC^-2 8 a^nM^M^I 
40 {£112 8 1:, ^ffiiJOf— ^gP^2 7 a ^p!i>i;V2 

7^iM^SL/c^>co < i:4or^^-5o *^-^«flH«2 

^^rv^-50 3ic*Jit5fe{M<Of-^g|5^3 ObiJSpS 

©I i o*^-^«5Ftt«iJid:iB!ji 3 o ic rnic^g-t-s 

1 b *s p SO* 2 ©*^«^*fi4bl£1RJi 

3 1 iC, i7^2 7 7 iC*t 

[0 0 2 9] y* Y-tmr— K2 2©?gfig«S^»C 

*J(t-5ll<i7°n7r-l'^D „«D9*>, S£$I2 6^& 
50 (DgH$X !(Ci4, t-^D-KK^fcSpI 



7 

?^/l-2 KDUftomiCP i n S^ffcX® 2 4 {C 

yoUfcm 3 0 t 7<DffiiC, M«©PS 

©SB 2 <D*^#«*ttfci£1ft» 3 lSrKltTV^tDt?, 
12 4 B - BSJBriRfcJG 5 fl/fi^n 77-f A-D b 05 

v vfiBco a - A^e^tcS o W&.7° d 7 r 4 a-d „ <om 

P x ^Mx.tnSMMfi2 4(c»#ai$ti-5)r tic 

[0 0 3 0] tLT, ±IE©J: 3ft«»&i:ft^TV^© 
T% 7 * Y ?4 Or- K 2 2©S±StfS®#a£r'>ft < i" 
5 r. t * < , iBJMtffitf n S^lftSi 2 4 tU £ 

4 Or— K2 2Ki*W^iBAU-C»±i-5 7 r /u— 

^si^M^teStJi 3 o ©*«»««*:Jiii-jfiw#*v*fc 

[0 0 3 1] J:e©J:5K:*HMlffl«2 3te*S 

ft 5 p S >7 x/v 2 7 1*© n Sf iftSffi 2 4 IC, p 

rn.com, i com+ttM^m.votti&m 3 0 1 P i©i 2 ©n 

©±S(-7* HBS3 8£ifMt£-t!:5 0 ±£ 

^:^fc:.fc ■jai^^u 0 5 (c^-T J; 5 \z p 
M©S? 1 , SB 2 ©^^^ffl|7FM^ite«cS 3 0, 31©I 

jfcdfcoiciT'fca^Ha 3 9 iti-r&mfeoi'&x htt'* 

[0 0 3 2] if^T, it5V>JOjgffi£E-CW*!?^ (B) 
M P 3 9 UT n g¥«tt£K 2 4 CO p §i!©fB 2 

Mi/^-y4 otcit), p S©JB l <o*^«^ 

*&4»&ttJB 3 o <om^mm^m mm s * -r-* a-v 

©,T*>&^-£tT?o 
[ 0 0 3 3 ] •?:©&, l-v 5 * Mg/^-^4 0£l&*L 



(5) 4#|33 2001-257338 

8 

f&VotitWiiE 3 o t p M©SS 2 <DX?#iB;F»B4fe&1&Jl 3 
l£^fig-f?>„ -?-co^ttjg^J(7>©itxe^ST, HI lie 
*-t-Hi«WMHF- 2 1 l:Mt5„ p SicofB l <r>m=f-ft 

m^mmmmm 3 0 1 P g?©jB 2 ^-$Mt**fi*i£* 

[0 0 3 4] W±c/>«t 9^iSJD3SWa-^*T*>ji*XeSr 
STKig-r 5:if, p M ©SB 1 <0**#**«4M£tt 

i30i P rn.com, 2 <Dm^m^mm^m.m 3 1 ©je?j* 

10 is, n 2 4\fto>mmt1rZ>m?EtiLmz.ft7L 

[0 0 3 5] /,C*J, ±SSOHJ6^(i*3V^TJi, pM© 

mi<o%*&m*mvsmwtm 3omp m©sb 2 ©n^ 
5-45, mi^-r^jrmmco^o^, pmcomicom^ 

s<*->&pM<om2<Dm*ftm*mvattmm3 i' 

20 ^tt5± ?l:LTt>J:v\ r coi 5 P S©^ 2 co^T- 
^8I^M^teS5c^ 3 1 ' Sr. 7* h^-i a - — K2 2©I 

7* hy**- K2 2^P>W®^S^ALT^C-5^ 
- 5 ^i/SrBSit-f 5 w t 5„ 
[0 0 3 6] /«c*5*fc» ±IS©HJ6^li^i3V>T«7^ 
h a— K 2 2 coias^-^Tc^ (vhy^^Dt) i 

30 [0 0 3 7] 

[mu 3iife?K««r*-t-eajowfB5Bn?fe 
[in 2] hi liz&rtZA-AwmM^^tc&Tmvou. 
in 3 ] m i tc*3ft s b - b ^mmi^^tz^m^ 

[114] HlfcteJtSA-A^JWiRXVB-BSJIWRlC 

^-rnir*fc5„ 

[05] *5SM©— ^KSJKIRfcteltSJBi©*^!*^ 

^iftpj -r 4 fc * tc^i-iTffiia x* $> s . 

[126] **W©-3llfe»ttlc*sft5IBi«>3tl^BIT 



[0 8] '&&&mz*-rm$! > <DWimmx'$>2> 0 

[B19] mi8\ar$ijZA' -a' wmmi^^tz^m 

10] msicisif^B' -B' i^igU^o 

[mil] msicfettSA' -a' ^oBrf^t/B' - 



[0 



(6) 4#H3 2001-257338 

10 

[012] e§*<7^®@iBffi£iftBj-r5fc»roiiii otc 

[013] ^3fe©ra®lEljSfeSrlft^-f57t*O01 HZ 
ttfc-t -5 n y r 4 /u^^i-0 T- h 3 „ 

2 2-7* K 
2 3 — aK-T-^MMBUtt 
2 4-nl*i«:HS 

2 7-pS^/l' 
10 2 

3 0 - p lof 1 o^^«l^M^tetSc^ 

3 1, 3 1' •••pffi©*2©*^:JM!*tt*ifcttJi 



[01] 



[02] 



21 



23 



2X 



T / , - 

!l 35 .28 2 9 / 3 6 ._ 



2fi 35. /o <3 / 



►30 



34 



-27 
24 



2 2—7* >*V:T— F 
2 



29a 




B 



2 3-ft?&mrai 

2 7— pS!i7^;v 

3 o-p£o« 1 ©«^«^w«^»a 



3 1 -pS©3B 2©*^#***&terfft»B 



[H5] 
39 



-30 



40 



.38 



^37 



27 
^24 




[07] 



(7) 
[18] 



%fffl 2001-257338 
[[29] 




7p> h^<—i/<D%jl% 

F^— 4M118 AA05 AA10 AB01 BA10 CA04 

CA18 DA31 DA32 EA01 EA16 

FA06 FA08 FA13 FA26 

5C024 BXOO CXI 2 CX54 GX03 GZ03 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

j3 BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

(pl LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. ■ 



